Effect of endogenous nitric oxide on energy metabolism of rat heart mitochondria during ischemia and reperfusion.
The effects of ischemia and postischemic reperfusion on the functions of the heart and its mitochondria were studied with special attention to the effect of nitric oxide (NO) by treatment of rat hearts with the nitric oxide synthase (NOS) inhibitor N(G)-nitro-L-arginine methyl ester (L-NAME) or its noninhibitory isomer N(G)-nitro-D-arginine methyl ester (D-NAME). NO generated during reperfusion caused increase in coronary flow (CF), but had no effect on the left ventricular pressure (LVP) or heart rate (HR). The ATP level of the heart decreased during ischemia and was not completely restored by introduction of oxygen during reperfusion due to damage of complexes I and II of the respiratory chain of mitochondria by NO. Inhibition of the respiratory chain resulted in generation of hydrogen peroxide, and NO and NO-derived species generated after production of NO caused further damage of various proteins in mitochondria, such as complexes I and II of the respiratory chain and pyruvate dehydrogenase (PDH). These results suggested that NO generated on reperfusion was the primary cause of mitochondrial dysfunction by damage of complexes I and II of the respiratory chain, with consequent increase of CF in the heart.